The purpose of the study is to explore how Swedish lower secondary school teachers manage blended learning environments, established through using a specific learning management system (LMS) application. In the study, four teachers were followed during a four-month (n)ethnographic fieldwork. Based on analyses of data from video-recordings and observations in physical and virtual classrooms, the study examines teachers' practices of integrating and segmenting the two classroom domains. In order to unpack the realms of these practices, the study employs affordance and boundary theories. Through the analysis of participants' boundary practices and their use of communicative affordances in and across space and time, four teacher roles, enacted and emerging through teaching practices, are presented. The paper concludes with a discussion of how participants' engagement with virtual and physical learning environment compels teachers to reflect upon their preferred teacher role in the new multidimensional classrooms.
Introduction
In the classroom the teacher has written on the whiteboard:" Remember to bring tablet, pen, eraser". The teacher points to the whiteboard, with the pointer, on the task for the day's class. Showbie is projected on the whiteboard. Today's task consists of doing a sketch about one of the Nordic languages, and presenting it as a play for the rest of the class. The pupils are divided into groups of 4-5 each, and told to use Digilär (an online service for electronic schoolbooks) as well as the Nordic Council's webpage to learn more about Nordic languages. They are also recommended to use the public service broadcasting companies'
To cite this article: Gynne, A., Persson, M. (2018) . Teacher roles in the blended classroom-swedish lower secondary school teachers' boundary management between physical and virtual learning spaces. Research, 6 (12) , 222-246. DOI: 10.18009/jcer.442499 webpages to find and watch a video of the relevant Nordic language. (Field notes, School A, Teacher 1, Swedish, Year 8, W. 2)
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The above vignette from field notes illustrates a glimpse of an 8th-grade Swedish lesson in a lower secondary educational setting in Sweden. The topic of the class, Nordic languages, is one of the key foci of the curriculum for lower secondary school Swedish. In the vignette, the teacher uses several tools and modalities for engaging with the learning task. The pupils and the teacher move in and out of the virtual and physical spaces of the classrooms during the class through their use of iPads, visiting a number of internet sites and using programs, in particular a learning management system called Showbie. In their instructional and learning activities, the teacher and the pupils also employ tools in the physical space, such as a pointer, whiteboard, pen, paper, texts and oral interaction.
In educational literature, the integration of ICT and various digital tools in education is sometimes referred to as blended, or hybrid, learning. Blended learning, in short, is a pedagogical approach that combines face-to-face instruction with computer-mediated instruction (Graham, 2006; Ferdig, Cavanaugh, & Freidhoff, 2012) . Much of the power in blended learning comes from the modification or manipulation of time, space, and place to improve teaching and learning. Asynchronous and synchronous learning events have different properties that may be exploited for different pedagogical purposes (Sotillo, 2000) .
While much of previous research on blended learning has focused on ICTs in education in spatial terms, the present study joins a recent vein of research investigating "learning onlife", where the diminishing difference between being online and offline is emphasised (see e.g. Norberg, 2017) . Related to such research, the notion of chaining has emerged as an empirically grounded concept in the analysis of human meaning-making in and across time and space, across modalities and communicative resources. In Nordic as well as North American literature, local chaining highlights the interlinking patterns of language use at a micro-interactional level (see e.g., Bagga-Gupta, 2002; Hansen, 2005; Messina Dahlberg, & Bagga-Gupta, 2013; Tapio, 2013) . What is more important for our purposes, the concepts of event or activity chaining as well as simultaneous/synchronised chaining have previously been fruitful in the analysis of communicative patterns running over longer periods of time and across spaces, such as lessons, school days or even weeks (Bagga-Gupta, 2004; Gynne & Bagga-Gupta, 2013) . As an analytical lens, chaining allows for "the (re)examination and (re)interpretation of human beings' participation in various kinds of communicative activities" (Gynne & Bagga-Gupta, 2013, p. 492) . Such research highlights the interplay and interconnectedness of oral, written, and other modalities in human communication, teaching and learning, beyond focusing merely on the boundaries of time and space where these activities occur.
Conducting research about blended learning environments requires not only close attention to the role of agents, tools, and the layout of the environments, but also to how such elements come into play, interact, and interfere with one another during learning events. Teachers' practices are of particular interest in this regard since it is commonly their role to administrate and manage the blending of the virtual and the physical learning spaces.
The purpose of the article is to explore how teachers manage blended learning environments in connection with the teacher role. More specifically, we inquire how teachers integrate and segment different elements in the physical and virtual spaces of the classroom.
The analytical interest lies in describing and opening up the teachers' practices from a perspective that highlights the sequential and chained nature of communication and multimodality tied to teaching practices across physical and virtual learning spaces. The study involves teachers' use of both the physical space, where pupils and teachers interact in conventional face-to-face modes, and the virtual space, where participants engage in asynchronous interactions. Our study is guided by the following three research questions:
• What affordances are employed by teachers in physical and virtual spaces in order to support pupils' learning?
• Which communicative practices are used by teachers to segment and integrate physical and virtual learning spaces?
• What kinds of teacher roles are enacted through practices in and across physical and virtual learning spaces?
The study was conducted using an ethnographic approach, following four teachers in two different schools for approximately five weeks each (altogether 4 months). Videorecorded classroom observations as well as observations in the teachers' (and pupils') virtual classrooms were conducted. All the teachers in the study use Showbie (henceforth SB) as a digital tool for the virtual classroom. This software is a commercial product which can be used on all kinds of digital devices -through a website or through an app. SB enables teachers to set up groups in which pupils (and potential others, such as co-teachers or parents) are invited. Once a member in the group, the group members can send and share information and communicate with one another, much in a similar way as in a social media group. There are, however, different ways the teachers can administrate and manage these virtual classrooms and integrate them in physical learning environments.
The article is structured as follows. We begin by presenting the two theories that are guiding the analysis: affordance theory and boundary theory. Then we account for the method and data of the empirical study. The empirical analysis is thereafter presented by combining the identified affordances and communicative practices that the teachers engage with/in, which results in the identification of four distinct teacher roles that the teachers can enact in the blended classroom. In the final section we discuss the implications of the findings and suggest future directions for research on teacher and pupil practices across different learning spaces.
Theoretical Outline
Our understanding of teachers' management of the physical and virtual aspects of the blended learning environment is guided by two theories -affordance theory and boundary theory -which we account for in this section. Affordance theory is used to answer the first research question: what affordances do the teachers draw on in virtual and physical classrooms? Boundary theory is used in answer to the second research question: which communicative practices do the teachers engage in order to integrate and segment physical and virtual learning spaces? Taken together, the two theories will help to answer the third question concerning the kinds of teacher roles that emerge in and through these integrating and segmenting practices.
Affordance theory
Affordance theory stems from a scholarly tradition in which an ecological approach to human perception is taken. This tradition emphasises that people do not focus on the intrinsic properties of an object, but that they rather perceive what is of value to them in a particular situation when aiming to fulfil particular purposes (Gibson, 1979) . Thus, affordances can be defined i) as the possibilities and constraints for action that agents selectively perceive in any situation and ii) as dependent on the abilities, beliefs, past experiences and most importantly for this paper, on the goals of the agents participating in any situation (Norman, 1988) . Moreover, according to the ecological approach, affordances are affected by the use of tools. When agents use tools, they take performatory actions that would be unavailable to them without the tools (Linderoth, 2012: 51) .
In virtual learning spaces, this may mean that the ways in which users employ virtual tools are both in concert with and far beyond the features originally intended by the designers. Affordances are thus emergent, and new possibilities are created through design and human creativity (Barton & Lee, 2013, p. 28) . In present day educational settings, ICT is often a particularly important tool or a component because of the features it can bring about to the learning and application of subjects in the school curriculum. Kennewell (2001: 106) lists examples such as speed, capacity and range of access to information, ease of amendment of work carried out and immediate feedback to the learner. As we will demonstrate, teachers' and learners' interactions with tools take place in physical and virtual classrooms that are full of objects and technologies, whose affordances provide possibilities for drawing upon several communicative resources in teaching and learning practices.
The concept of affordances has been used in the study of literacy, multimodality and digital communication by many scholars. Among them, Kress (2003) has written extensively on what he calls "the new media age" from a perspective that highlights a digital and multimodal turn in human communication. Of Kress' (2003) analyses of the effects of new media, two aspects are particularly important for our study. First, learning management systems (as a form of new media) make it easy to use a multiplicity of modes -and multimodality is made easy and "natural" by these technologies. Second, the learning management systems change, through their affordances, the potentials for representational and communicational actions by their users through interactivity, which in turn is based on both interpersonality and hypertextuality. Through these potentials, technology-rich classrooms have often been regarded as pupil-centred. However, the role of the teacher as the manager of these potentials needs further attention (Engeness & Edwards, 2017) .
The concept of affordances goes hand in hand with the concept of design (Kress, 2010) . The emergence of design as a metaphor for contemporary knowledge production, creativity and communication has to do with a number of reasons, such as flexibility of social environments, the multiplicity of resources available in meaning-making and an assumption of increased individual agency (Kress & Bezemer, 2009 ). These social and representational changes are evident in digital media and learning management systems as the former distinctions of production and consumption, writing and reading, the designer and the user, online and offline are blurred. Multimodal design has the potential to shape the social and representational environments of learners -and as we will argue, it plays an essential role in both teachers' and pupils' practices of teaching and learning across offline-online settings.
Furthermore, in our study, orchestration is a notion that is employed in order to describe the process of how teachers -according to their interests -select and assemble affordances of SB, which are then given a shape through the process of design (Kress, 2010, p. 162) .
In previous research, affordances of mobile applications in classrooms have been examined by e.g. Looi et al. (2009) and Roschelle and Pea (2002) . Conclusions from their studies indicate that affordances of mobile applications in classrooms have to do with providing multiple entry points and learning paths, supporting multimodality and improvisation in situ, augmenting physical space and conducting the class. In another recent study, based on detailed analyses of teacher-pupil interactions in technology-rich classrooms, Engeness and Edwards (2017) found that much of the teacher's work in the classroom has to do with guiding learners' attention towards the potential of the mediational resources (which can be understood as affordances), organising and structuring their knowledge -in order to fulfil particular learning goals.
In this article, affordance theory is used to examine one aspect in particular: which possible functions of the learning management system Showbie, in connection with the possible functions of the physical classroom, do the participating teachers make use of?
Boundary theory
The boundary theory focuses on people's mental and practical strategies for integrating and segmenting different systems of meaning -different expectations and rolessuch as between family life and work life, self and others, and public and private (Ashforth, Kreiner, & Fugate, 2000; Lamont & Molnar, 2002; Nippert-Eng, 1996; Riesch, 2010; Persson & Thunman, 2017a) . The boundary theory adopts a social constructionist perspective, where the individual is treated as an active agent in the co-construction of boundaries in social interactions and practices (Zerubavel, 1991) .
In this paper, we focus on a specific aspect of boundary work: the process, or the 'doing' of boundary work, through which the individual organises potentially realm-specific issues and dimensions of the self (Nippert-Eng, 1996, p. 7). According to the boundary theory, boundaries can be created along a continuum from 'thin' (weak) to 'thick' (strong).
Thin/weak boundaries are 'flexible', 'permeable' (open to influence) and 'integrating', whereas thick/strong boundaries are 'inflexible', 'impermeable' (closed to influence) and 'segmenting' (Ashforth et al., 2000; Nippert-Eng, 1996) . 'Integrators' prefer to blur the boundaries between the realms of home and work, or private and professional. They think and act in much the same way, regardless of which space they act within, no matter what social responsibilities are at hand. Thus they do not make any sharp distinction between private and professional roles. 'Segmentors', on the other hand, prefer to keep the two realms as separate as possible. The mental boundary between the realms is well defined, strongly upholding the characteristics of each sphere. Segmentors alternate between different roles or ways of being depending on the realm-specific demands at hand. Both integrators and segmentors should be understood as archetypes, not found in their pure states in real life (Nippert-Eng, 1996, pp. 5-6) . Boundary work is a mental activity, but must be enacted through a collection of practical activities, for instance keeping two different key rings, one for each realm (segmenting), or having one set of keys for work and one for home (integrating) (Nippert-Eng, 1996, p. 7). To apply these ideas to the setting of this study, an equivalent may be having two different teaching and communication strategies, one for the virtual, and another one for the physical space.
Previous research has highlighted actors' different roles in ICT-supported learning environments. In a study drawing on affordance theory, Kennewell (2001) presents a framework consisting of three interactional perspectives; teacher-student, designer-student and designer-teacher, that influence learning. The framework offered is applicable to analysing the effects of ICT in combination of other factors in education. Nacu et al. (2016) , on the other hand, analyse adult educators' actions to support online learning in formal classroom settings and arrive at a definition of online learning support roles (OLSR) ranging from instructor to encourager and learning broker and socio-cultural friend. However, teachers' handling of virtual and physical dimensions of the classroom has not previously been explored from a specific 'boundary work' perspective, which is what this paper aim to do.
In this paper, we treat SB as a separate (virtual) realm that extends the physical realm of the classroom. The two realms, or spaces, are interlinked in different ways depending on the practices of the individual teachers. Similar to the findings in previous research presented above, that individuals have different preferences regarding the boundary work between home and work, we will examine how teachers perform boundary work to integrate and segment certain aspects of the virtual and physical spaces of the classroom. Our point of departure is that the relationship between the two realms, 'physical' and 'virtual', is regarded as a boundary regulatory process by which the teacher manages blended learning in their class. In these processes, either building chains between the spaces or separating them is at the core of the teachers' practices. Furthermore, we will examine how the teachers' 'doing' of boundary work results in different social practices connected to the adoption of integrated or segmented teacher roles. These roles and practices are explored in the findings section.
Method
Altogether, four teachers and 130 pupils participated in the project during 2016-2017.
The participants came from two lower secondary schools in two different municipalities in Sweden. The schools were chosen based on their interest in participating in the project and their use of educational apps, through a regional selection as well, which was tied to the regional funding source. Figure 1 presents the schools, teachers and their subjects and classes. The empirical data were collected during 4 months of (n)ethnographic fieldwork, in which both researchers participated. Fieldwork was conducted both in physical settings (the school classrooms) and virtual settings (SB was used in both schools). Each of the physical classrooms was visited during four days during a period of five weeks in both schools (School A: Nov-Dec 2016, School B: Jan-Feb 2017). We have, through visual observation, recorded how the teachers use the virtual classroom (using different devices) during class (Hammersley & Atkinson, 1983) . We have also, nethnographically (Kozinets, 2010) , observed how the teachers use the virtual classroom for communication with pupils. Observations in SB were conducted during and after the fieldwork in physical settings. The researchers were given a "teacher" role in the app, which allowed us to access all communication between teachers and pupils taking place through this learning management system.
The empirical data consist of the following data: video and audio recordings of classroom interactions, field notes from both researchers from classroom observations, photographs of classroom settings, screen grabs from SB, and interview recordings and notes. Altogether, the data sum up to 22 hours of video and 24 hours of audio recordings, 147 pages of hand-written field notes, 38 photos and 181 screen grabs. Two hours of interview recordings and interview notes accounted for secondary data.
The data presented and analysed in this study are selected fractions of the abovementioned primary data. In a true ethnographic sense, an exploratory analysis procedure (LeCompte & Schensul, 2013) was initiated during the ongoing fieldwork in order to identify, clarify and modify initial impressions and descriptions. This entailed an ongoing dialogue between the researchers, where the data created based on initial questions and model were examined, initial comparisons across observations and data were made and the study design was revisited and revised in order to refocus our analytical endeavours vis-à-vis new data. Yet another exploratory analytical step during the fieldwork phase was to test our pre-analytical ideas at an interactive webinar and gather feedback from participants, both research colleagues and teachers, in order to deepen the analysis.
By the end of the fieldwork, a systematic mapping of data created followed this exploratory phase. Due to the magnitude of and detail in the data, data from two weeks were selected as a point of departure for analysis from each classroom. The video and audio recordings and transcriptions of both classroom interaction and virtual data were then coded and put together with field note data and screen grabs from the same time frame.
The coding and analysis of the data follows a theory-led thematic procedure (Braun & Clarke, 2006; Hayes, 1997) , driven by the theoretical focus on the affordance and boundary work perspectives. Questions that were considered during the initial coding were (Saldana, 2009, p. 18) : what affordances are used by the teachers in physical and virtual spaces?; and, which communicative practices are used by teachers to segment and integrate physical and virtual learning spaces? Following this, the codes were collated into potential themes. A check was performed to ensure that the themes worked in relation to the coded extracts as well as the entire data set. In dialogue concerning the theoretical perspectives, clear definitions and names were generated for each theme (Braun & Clarke, 2006) .
Regarding the first question about employed affordances, two main themes were identified: informational and interactional affordances. While the first theme involves the sharing and collecting of information and documentation, the second theme is more responsive in its nature and involves two-way communication between teacher and pupil.
Regarding the second question about communicative practices, two main themes were identified: segmenting and integrating strategies. While the first theme involves ways to separate the physical and the virtual spaces, the second theme involves ways to intertwine these spaces.
Having coded the affordances and the boundary practices according to these four themes, the themes were then reviewed together. By comparing what the teachers are doing in the physical and virtual learning spaces with how they allocate different actions to different spaces, we managed to identify four archetypical roles that the teachers can adopt in the blended classroom.
Finally, a selection of extracted examples was made, illustrating the logics and the actions connected to them. A final analysis of the selected extracts, relating back to the analysis of the research questions and literature, completed the thematic analysis (Braun & Clarke, 2006) .
Findings
Following the structure of the three research questions, we begin the findings section by describing which affordances of the classroom the teachers make use of. Then we present the boundary practices they adopt to manage the virtual and physical classrooms. Finally, we introduce four archetypical boundary roles that the teachers can enact when managing the two spaces of the blended classroom.
The teachers' engagement with the affordances of the blended classroom
In educational settings, teachers are usually the main agents in creating spaces for learner activities. In these settings, pupils are expected to carry out learning tasks with particular outcomes (e.g. produce a physical or a virtual piece of writing, an oral presentation, or even prepare a meal, as we will see below), which optimally also demonstrates that learning has occurred. To achieve these goals, pupils use their existing abilities together with the supporting features of the setting, and in many senses, the role of the teacher is to orchestrate the attributes of these supporting features, which we here define as affordances (see also Evans et al., 2017) . In our observations of the physical and virtual classrooms, we have detected a number of affordances utilised by the teachers in order to provide for communication, meaning-making, and learning in class. Based on the empirical observations, we have coded the affordances into two broad themes: informational and interactional. While the first theme involves the sharing and collecting of information and documentation, the second theme is more responsive in its nature and involves twoway communication between teacher and pupil.
In the physical classrooms, we observed how the teachers use informational affordances by providing visual clues such as writing on the whiteboard or a projection of an image from the internet, oral prompts such as directives and instructions, or illustrations of information sources or demonstrations where a multimodal co-play of several elements (bodily actions, oral instructions, use of physical tools). In the virtual space, information is understood as practices related to the sharing of information or collecting documentation to and from the pupils using the affordances of the learning management system. In most cases, the information refers to teachers' handing out assignments and materials linked to these assignments -such as textbook examples, teachers' notes on the whiteboard, or links to useful webpages (see e.g. Vignette 1 in Section 1). In language classes, information was about sharing audio and video files so the pupils can listen to the language they are learning. In classes where the foci of learning were of a practical nature -such as practising meal planning and cooking skills in Home Economics or designing a game in Physical Education -information had to do with posting instruction sheets online. In all, the teachers' interactions with perceived affordances of the physical and virtual classrooms in informational purposes were in concert with goals that had to do with providing resources and information to pupils (cf. Kennewell, 2001 ).
Interactional affordances in physical classrooms are often connected to oral activities, with the teachers and pupils posing questions, requesting for and discussing possible explanations and providing feedback either one-to-one, in small or large groups.
In similar ways, interaction in the virtual space consists of discussions about school assignments, or individual/group feedbacks on assignments or grades. Figure 2 illustrates an example of teacher-pupil interactions through a screen grab and a transcript from the virtual classroom in a Spanish class. Here, a few steps of process writing can be observed.
The pupil has written a text in Spanish (which is her way of "handing in an assignment"), describing her morning routines. This text was posted on SB during the Spanish lesson at school. During the same afternoon, the teacher responds to the pupil's post by giving feedback on the text below 1 (i.e. re-writing it correctly) and prompting her to continue writing about her school and school day. The dialogue concerning the pupil's writing does not take place in the physical classroom, but in the virtual space at SB. Furthermore, we noted that oral and visual prompts in the physical classroom often related to actions in the virtual classroom, which in turn emphasises the multimodal and interlinked nature of interaction in blended classrooms. An example of such an oral prompt from the teacher is provided below from a Spanish lesson, year 9: While all teachers participating in the study used the virtual classroom extensively for sharing information and collecting documentation, their use of the affordances of the virtual classroom for interaction varied from a high degree to almost none during the observations.
The teachers' boundary work in the blended classroom
People perform boundary work by using different kinds of practices -social, material and virtual (Kreiner et al., 2009; Persson & Thunman, 2017b ) -in relation to other people in order to manage boundaries to one's liking. Guided by boundary theory, we have observed how teachers use material and virtual objects in the desired integrating and segmenting ways of working. We found that the observations in classroom show low or high contrast between action in physical and virtual spaces. Teachers may use the virtual space as a necessary work tool for information/documentation and interaction (integration), as well as an optional work tool used only for particular learning purposes (segmentation).
Below we present examples of practices that the teachers adopt in order to construct a blended classroom. Differences in integrating and segmenting ways to manage the physical and virtual classroom should not be understood as binary, but rather along an integratingsegmenting spectrum.
The most segmenting way of employing SB is when a teacher uses it purely for informative purposes, e.g. informing them: 'today's task is..', but no conversation really takes place in the virtual learning system. Instead, all interaction between teachers and pupils is allocated to the physical classroom. SB is in such case used as an information board, a place where the pupils can read what to do, but the actual interaction takes place face-to-face. We observed, however, several instances of pupils solving tasks and handing in schoolwork in the virtual classroom, using SB, without any comments by the teacher.
On the other side of the integrating-segmenting spectrum, teachers may also use SB as a tool for interaction in a more engaging way, such as by participating in dialogues with pupils on SB as well as offline. Such communication may take place between the teacher and a group of pupils, or with individual pupils. For instance, a performance by some pupils, including song and oral presentation and related to the theme "Languages in
Nordic countries", which took place in the physical classroom, was responded to by the teacher with brief oral feedback both in the classroom and as extended feedback at SB: The virtual space is also used to give pupils individual comments when encouraging and supporting them in their writing process, such as in the following example from the teacher to a pupil: In this learning situation, the teacher uses the virtual classroom to inform the pupils of what to do and to play audio files for the pupils. However, the affordances of the virtual arena are available only for the teacher to employ and are used in a limited manner; the design for learning does not prompt the pupils to engage with SB or any other digital tools -they only use the textbook. The teacher's way of blending in this classroom builds on a segmented or de-chained order, which means that he assigns different tools to different purposes.
Different teachers may adopt different boundary practices which can be of a more blending (integrating) or separating (segmenting) character between the physical and virtual dimensions of the classroom. In the next and final part of our analysis, we will take a closer look at different teacher roles in connection with the blended classroom.
The teachers' boundary roles in the blended classroom
Having accounted for the 'what' (the affordances) and the 'how' (the practices)
above, we now turn to our final research question: What kind of teacher roles are enacted through the adoption of different practices in and across physical and virtual learning spaces? At the heart of the analysis is the teachers' 'doing' of boundary work when using SB to link or separate the physical and virtual spaces of the classroom. Taking the segmentation-integration continuum as a point of departure, we have identified four archetypical teacher roles related to different practices the teachers engage in while constructing, dismantling and maintaining borders between the physical and the virtual. Figure 4 illustrates the teacher boundary roles in the management of blended classrooms, and each role will be presented in more detail in the following subsections. 
Segmented Practices/Information: The informing teacher
The first role to be presented is the informing teacher. In this role, the teachers' actions, which involve the sharing and collecting of information, stems from the physical classroom and uses SB as a complementary, or optional, space for information. For example, in school B, one teacher was followed during both PE and Home Economics classes. In the latter subject, we observed a series of lessons that were inspired by a reality TV show, "MasterChef", where amateur chefs compete in cooking against one another. In accordance with the TV show, the pupils were to practise meal planning and execution in pairs. Planning was to take place in advance of the "MasterChef" lessons, with the directions provided orally and visually by the teacher during the first lesson as a background. The only form of information provided by the teacher on SB is an instruction sheet, uploaded at the beginning of the 4-week period, when the theme "MasterChef" was initiated. During week 2 of our observation, the division between the virtual and the physical is emphasised by the teacher referring to SB at the beginning of the lesson, indicating that the virtual and the physical are to be separated: This statement reinforces the fact that instructional activities as well as learning events occurring in the physical classroom are primary to the activities in the virtual space.
The virtual space available for learning is a secondary space. On the other hand, the teacher's explicit mentioning of not using tools and affordances in the virtual this time also
highlights the fact that in many other practices, virtual tools such as iPad and the SB app were a natural part of the design for learning. This was the case in another practice adopted by the same teacher when, in relation to another Home Economics task, she required the pupils to report on their execution of "Dream room for 5000 SEK" in a collage of images and a fictitious budget on SB by giving them an oral directive in the classroom and repeating the same directive in the virtual space. However, the teacher does not provide response to the pupils' posts on SB, and neither is the discussion forum a function used in this task. The main function of SB is adhering to information and documentation, meaning that the app is used by the teacher mainly as a message board and by the pupils as a mailbox. Its affordances in terms of interaction are not employed. Thus, in our observation, the virtual and the physical are only loosely connected, or de-chained. Further empirical support for our analysis of these teaching practices as segmented and informing, but not completely ignoring, the virtual is provided through contrasting the practices above with practices adopted by a teacher in a neighbouring class. When the pupils meet after the Home Economics class, a discussion occurs concerning the fact that in the class we observed that the task was done by using iPads, while the other class conducted exactly the same task "manually" by using pen and paper.
"Download both

Segmented Practices/Interaction: The sequential teacher
The second role presented here is that of the sequential teacher. In this role, the teachers' action adhering to pedagogical practices is steered towards both the physical and the virtual classroom in a highly sequential manner. Affordances from both spaces were drawn on, but never parallel with each other. An example from our field notes highlights such a procedure: The above example illustrates segmented practices, where the physical classroom is the base of teaching and learning onto which a virtual app is attached. The contrast between online and offline is highlighted by the fact that classroom activities are not orchestrated in such a way that the pupils would be expected to engage in both virtual and physical spaces simultaneously. Interaction, when it takes place, occurs from the teacher's side in providing feedback on homework beyond the actual lesson, to which pupils respond in the virtual space.
Yet another aspect emphasising the sequential nature of relating teaching practices to the physical and virtual spaces needs to be addressed. In the above example as well as other instances of segmented practices, our observations confirmed practices in which activities were divided between the two spaces. While the physical classroom was the obvious centre of actions, SB was referred to as a space reserved for homework. Moreover, the two spaces were allocated in different chronological spaces, SB being referred to either at the beginning/end of class, never in the core of a lesson, or beyond the scheduled learning activities during the school day. From an analytical perspective highlighting chaining and boundary work, one can thus note a loosely chained string of activities across time and space where the boundaries between the physical and virtual are more marked than blurred.
Integrating practices/Information: The seamless teacher
The first of the two integrated teacher roles is called the seamless teacher, characterised by low contrast between physical and virtual spaces with regard to how school-related information and documentation is handled. A seamless teacher uses SB as a necessary work tool, as a workbench for sharing texts, videos, links, and other things, to the pupils in order for them to solve the tasks in class and at home. Much of the work in class is conducted with the help of SB, on the pupils' iPads. Vignette 1 in the introduction illustrates an example of the seamless teachers' way of managing classroom activities. As illustrated by the vignette, the physical tools and affordances of the classroomwhiteboard, pointer, projection of SB, oral prompts, papers and pencils -are utilised in concert with virtual affordances: tablets and mobiles connected to and accessing SB, electronic schoolbooks and links to webpages. High integration between physical and virtual spaces of the classroom means that the virtual is always present in the physical, ready to be used or referred to at any time and vice versa. Through engagement in chained strings of activities where time and spaces are interconnected, the seamless teacher moves between the physical and virtual spaces seemingly unhindered. The design for learning is here inherently multimodal and interlinked, and the outcomes of such learning reflect both the teachers' and pupils' engagement with digital as well as traditional tools and literacies.
To return to the design theoretical perspective (Kress, 2010; Selander & Kress, 2010) concerning learning, the practices through which a seamless teacher role emerges are based on a design for learning in which the modes and media for learning are integrated in such way that SB is a necessity, not an optional tool. Furthermore, the teaching practices are built around the affordances of the tools available both online and offline, and the didactic implications seem to be in sync with the affordances.
Integrating practices/Interaction: The responsive teacher
The second integrated teacher role is called the responsive teacher, and is characterised by low contrast between physical and virtual spaces about how to manage interactions between teacher and pupils. By interaction we refer to two-way dialogue. As with the seamless teacher, the responsive teacher moves between physical and virtual spaces seemingly unhindered. In their responsive practices, the teachers use both physical and virtual spaces for interaction as intertwined components, which means that communicative actions and resources are chained across time and space. In the physical classroom, interaction occurs mostly orally, while the virtual classroom is mostly employed for written interaction. The communication may be conducted in either groups of pupils or between teacher and pupil, such as in the following example of dialogue from SB: An extreme example of integrating practices where interaction lies at the centre of those practices was observed during another Swedish class. This was when the teacher engaged in dialogues with his pupils simultaneously both online and offline, while both moving in the physical classroom between the pupils' desks and chatting with them, and writing responses to their tasks on his laptop in the virtual space during the same class.
Discussion and Conclusions
As shown above, we have observed two main themes of affordances among the teachers' use of Showbie: informational and interactional. We have also shown how different boundary practices are adopted by the teachers in order to integrate and segment different physical and virtual affordances in the blended classroom. The analyses of the teachers' engagement with affordances and their boundary practices together result in the identification of four archetypical roles. Thus, through drawing upon the affordances of physical and virtual classrooms in integrating-segmenting ways, the informing, sequential, seamless and responsive teacher roles emerge. While the informing and sequential roles are characterised by segmenting boundary practices, the responsive and seamless roles are characterised by integrating boundary practices.
According to the advocates of boundary work theory, boundary work practices are performed according to personal preferences in order to organise one's work and everyday life (Nippert-Eng, 1996; Ashforth, Kreiner, & Fugate, 2000) . Put differently, the "doing of" boundary work can be related to being either a 'segmentor' or an 'integrator', the latter of which can be connected to "boundary crossing", a process which involves "combining ingredients from different contexts to achieve hybrid situations" (Engeström et al., 1995, p. 319) . While the boundary work theory we have employed here rests on both constructionist and cognitivist grounds, it can be seen as feasible for the analysis of social and communicative practices in situ. As pointed out by Akkerman and Bakker (2011), boundaries are not only barriers to learning but they are also spaces with potential for learning.
Identifying and discussing boundary practices has been deemed useful in attempting to understand the challenges and potentials for teaching and learning in blended classrooms.
As seen in our analyses, boundaries are established and crossed by the actors through drawing on the different communicative affordances of virtual and physical spaces. On the basis of the present analyses, explanations for the teachers' chosen practices can be sought from different sources. One of them is indeed their personal preferences or teaching styles.
As Kjällander (2011) points out, didactic design starts in the classroom with the teacher imagining the task. In order for this process to be successful, the teacher needs two kinds of knowledge: 1) of the resources available to perform the task, and 2) of the pupils and their capacities. Furthermore, the teacher needs to incorporate this knowledge to his/her own capacities and preferences. Our findings suggest that personal preferences concerning boundary management between physical educational settings and virtual learning spaces can be seen as guiding the adoption of certain practices that will help the teachers to construct and form their own preferred way of working and teaching.
Another relevant aspect for a teacher's movement on the segmenting-integrating continuum is the subject matter being taught. Integrating teaching and learning practices across physical and virtual spaces may be more challenging in practically oriented subjects, such as Home Economics or Physical Education. Such subjects may require that certain actions are performed in the physical space in order to fulfil curriculum goals, such as a physical exercise, or cooking an actual meal. However, practical subjects are often also intertwined with theoretical goals, such as learning about nutrition, economy, anatomy and health, -as well as goals concerning communication and digitalisation and that are emphasised to a high degree in the present Swedish curriculum, LGR 11 (Swedish National Agency for Education, 2011). Thus, even though certain aspects of a subject matter would need to be performed in the physical dimension of the classroom, the teacher may draw upon both informational and interactional affordances using the virtual space in his/her teaching practices. Following the line of thought of boundary work theory, subject matter might thus affect the way the teachers intertwine the physical and the virtual dimensions of the classroom.
Having said that, teachers' practices do not only depend on personality, preferences and subject matter, but also on their knowledge about different ways of working, i.e. on informed choices about the available possibilities of working in the physical and virtual dimensions of the classroom. Previous research (Kreiner et al., 2009 ) has emphasised the importance of identifying specific boundary work practices in order to contribute with tools for individual workers to perform boundary work in an informed way, by finding a fuller array of options in specific practices available to individuals. Introducing new technology in work life often requires new ways of working, and new sets of competencies for the teacher, such as changed technical, cognitive, or social demands (Hagström & Hanson, 2003; Engeness & Edwards, 2017) . Integrating virtual affordances of the classroom, with the aid of digital media, involves demands for technical and pedagogical skills to create a positive learning environment for pupils. With this study, we put the spotlight on such boundary work practices in relation to the blended classroom, and we would like to emphasise the importance for the teachers to reflect upon and position their preferred teacher role in new multidimensional classrooms.
By identifying boundary work practices in blended classrooms, we can also deepen our understanding of 'chaining', or chained learning. In previous literature, activity-chaining has highlighted the use of several linguistic resources as linked and distributed temporally over the course of a larger temporal phase -for instance an entire lesson (Bagga-Gupta, 2014; Messina Dahlberg & Bagga-Gupta, 2013) . It has also focused on the linking of technological and discursive tools, such as digital or physical texts and programmes, whiteboard, paper and pencils across time and space much in a similar manner that has been the case in the present study. In our contribution to the body of studies on blended learning, we would like to emphasise that it is not a matter of working either with or without the support of virtual tools, but rather that there are distinctly different ways of constructing blended learning spaces and different ways of being and acting as a teacher in such spaces. By looking at specific practices, used to integrate or separate certain affordances, we can open up yet another element of the analytical concept of chaining by studying how teachers may draw upon different affordances in and across space and time in role-specific ways.
